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- i - 

MOBILE COMMUNICATIONS NETWORK 

The present invention relates to a mobile communications 
network and in particular to the operation of and the user 
5 interface for mobile tfirminals for use with a mobile 
communi cations network* 

One of the growth areas for mobile network operators and 
content providers is the provision of ringtones, wallpapers 

10 and other multimedia content for mobile telephones and 
terminals . There is a tension between the needs of mobile 
network operators and terminal manufacturers to retain 
control over some aspects of the terminal user interfaces for 
branding purposes and the needs of usera to customise and 

15 modify the appearance of their terminals to suit their own 
needs. The sophisticated software required to provide the 
desired flexibility and customisation id also in tension with 
the limited processing power 3,nd data storage aapaaity of 
typical mobile terminals. The present invention seeks to 

2D mitigate these problems. 

According to an aspect of the present invention there is 
provided a method of compiling a user interface for a 
computing device , the method comprising the steps of; 

25 identifying one or more resource identifiers in the code 
comprising the user interface; generating a series of string* 
comprising one or more characters; and replacing the or each 
resource identifiers with a unique string- The or each 
string may contain numerical and/or alphanumerical 

30 characters. The series of strings may comprise a series of 
consecutive numbers or alphanumerical combinations- In an 
alternative embodiment, the strings may be assigned randomly. 
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Xll „ further embodiment, the numbers or alphanumeric al 
combinations may be aligned tc reflect the relationship of 
the resources within a hierarchically file system, 

^cording to an aspect of the present invention, there is 
provided "a method of generating a user interface for a 
terminal, the method comprising the steps of: generating a 
plurality of pets of user interface elements; ordering each 
of the plurality of sets of user interface elements into a 
hierarchical relationship; and rendering the user interface 
based on the contents of the plurality of sets of user 
interface elements therein if more than one aet of user 
interface elements comprises the same user interface element, 
the ueer interface element from the set having the highest 
position within the hierarchical relationship is selected for 
rendering . 

According to an aspect of the present invention, there is 
provided a method of generating a user interface, the method 
comprising the step of: creating a container, the container 
comprising code for a user interface; one or more content 
resources for use in the user interface; and metad & ta 
relating to the content resources, the code content resources 
a nd metadata being stored as objects within the container. 
The content resources metadata may be updataable in order to 
allow changes to be made. The method may comprise the 
further step of exporting the container to a content 

*, nrrtnpqaea the container contents 

publishing component that processes *n 

into a format for transmission to a terminal. 

Alternatively, t*. metadata relating to the content -*<™ 
m ay relate to one or more hierarchical classifications, 
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hierarchical classification (0) relating to the capabilities 
of a terminal that tnay receive the content resources. 



5 According to an aspect of the present invention, there is 
provided a container file, the container file comprising : 
code for a user interface,- one or more content resources fox 
use in the user interface! and metadata relating to the 
content resources, the code content resources and metadata 

ID being stored aB serialised objects within the container. The 
metadata may comprise data determining access to the code 
and/or the content resources to prevent unauthorised access. 

According to a further aspect of the present invention, there 
15 is provided a method of displaying a subset from a plurality 
of user interface elements, the method comprising the steps 
of ? determining the number of UI elements that can be 
displayed? selecting a subset comprising that number of UI 
elements from the plurality of UI elements for display? 
20 displaying the subset of ui elements within the UI; updating 
the contents of the subset in response to a user interaction) 
and updating the display in accordance with the updated 
contents of the subset. 



25 



30 



According to a yet further aspect of the present invention 
there is provided a method of displaying a content element 
selected from a plurality of content elements on a remote 
terminal, the method comprising the steps of selecting a 
variable associated with one of the plurality of content 
elements? generating a location identifier that comprises a 
component that is uniquely associated with the selected 
variable; transmitting the location identifier to the server, 
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the server, in response, transmitting the content element 
identified by the location identifier to the mobile terminal. 

The invention will now be desaribed by way of illustration 
5 only and with respect to the accompanying drawings, in which 

Figure 1 shows a schematic depiction of a system 
incorporating the present invention; 

Figure 2 depicts in greater detail the structure and 
10 operation of server 100; 

Figures 3a & 3b show a schematic depiction of how the 
trig resources may be renamed; 

Figure 4 shows a schematic depiction of the software 400 
for the mobile terminals 300? 
15 Figure 5 shawm a schematic depiction of the content 

toolset 200; and 

Figure 6 shows a schematic depiction of four hierarchical 
planes 

2 0 Figure l shows a schematic depiction of a system 
incorporating the present invention* The system comprises 
server 100, content toolset 200, mobile terminals 300, 
operational support systems (0SSs> 700, content feeds 500 and 
us&r interface (ui) sources 600- In use, the server 100 

25 communicates content data and UI data to this mobile terminals 
300, 301, each of which comprise software package 400, 

The server 100 interfaces with osss 700, with the OBSs being 
those conventionally used to operate mobile networks, for 
example billing, account management, etc. The server 100 

30 further interfaces with the content toolset 200; the content 
toolset receives data from UI sources 600, 601 , and 
packages the Ul data such that the server can transmit the* 
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packaged HI data to the software packages 4 00 coiriprised 
within the mobile terminals 300 . The server receives data 
£rom a plurality of content feeds , and this data is processed 
and packaged each that it can be sent to the software 
5 packages 400 or so that the mobile terminals 300 can access 
the data using the software package 4 00, 

The system can be envisaged as being divided into three 
separate domain: operator domain 50 comprises the systems 
10 and equipment operated by the mobile network operator (MND) ; 
user domain 60 comprises a plurality of mobile terminals! and 
third-party domain 70 comprises the content feeds and Ul 
feeds that may be controlled or operated by a number of 
different entities, 

IS 

Figure 2 depicts in greater detail the structure and 
operation of server 100- Server 100 comprises publishing 
component 110 and content server component 150. publishing 
component comprises database 111, import queue 112 , content 

20 toolset interface 113, user interface 114 & catalogue 115. 
In operation, the publishing component receives content from 
the content toolset at the content toolset interface. The 
content is presented in the form of a parcel (see below) 
comprising- one or more Trigs and one or more Triglets, 

25 trig is a user interface for a mobile terminal, such as a 
mobile telephone and a triglet is a data file that can be 
used to extend or alter a trig. If a parcel comprises more 
than one trig then one of the Trigs* may be a master trig from 
which the other Trigs are derived. 

30 

The publishing component user interface 114 can be used to 
import a parcel into the database 111, and this process 
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causes references to each trig and triglet to be* loaded into 
the import queue 114, which may comprise references to a 
plurality of parcels 210a, 2l0b,... . The contanta of the 
parcel may be examined using the user interface and the 
S contents of the parcel can be passed to the catalogue. 

The MNO may have several publishing domains,, for example one 
for each target server in a number of countries or regions* 
Each domain is treated in isolation from other domain and 
10 has its own publishing scheme describing how obj dicta are to 
be published onto content servers in both live and staging 
environments. The publishing component GUI provider peve^al 
different views to each domain, enabling operators to 
completely manage the publishing of content , The catalogue 
15 comprises references to the Trigs stored in the catalogue and 
the update channels and feed channels used to transfer 
content to the various domains- For each domain, the* 
operator uses the publishing component GUT to set up the 
domain structure and allocate trigs from the catalogue to 
20 each domain node. To aid the operator in selecting trigs 
efficiently; a filter is provided in the catalogue so that 
only relevant items are shown. 

A trig may be allocated to several nodes within a domain* in 
25 each case the packaging of the trig on the target server may 
need to be different e.g. a SIS or CAB file, dependent on the 
handsets that will be accessing the trigs. The packaging can 
be controlled using the publishing component GUI . 

3 0 The update channels may be referenced by trigs to control the 
delivery of the content. An update channel comprises a URIj 
which is a link to a resource on the associated domain that 
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comprises a triglet update package. The HM. can be polled at 
predefined, intervals and the HTTP GET function used to access 
the package (it will be readily appreciated that other 
transport schemes may be used with the present invention, for 
example SyncML or SMS or cell broadcast for small updates) . 
The triglet update package describes how the trig can be 
modified, e.g. replacing one or more images or text files 
used by the trig. The publishing component GUI enables an 
operator to define and control the update channels that exist 
for a domain, the URLs associated with each triglet on the 
update channel and the association of triglets with the 
update channels for a domain. As each triglet is associated 
with an update channel, an operator may enter the date and 
time that the update should be published, enabling a schedule 
15 to be set. 

A content feed is similar to an update channel for which the 
content updates are automatically generated on a regular 
basis- A content feed is accessed by polling a URL, 
retrieving the update packet and applying it to the trig. 
However because of the different nature of manually 
constructed triglet updates and automatically generated 
content, update channels and content feeds are managed 
separately. Again, other transport schemes may be used such 
ae SyncML or OMA-DM (Open Mobile Alliance Device Management) . 



20 



25 



30 



The publishing component GUI enables the operator to define 
which content feeds should be available within each domain 
and a platform specific location identifier, for example a 
URL, to which the content should be posted. The operator 
defines content feeds themselves using a separate screen 
within the publishing component GUI. All domain publishing 
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schema information at this stage ia held in the database. 

If an existing live Domain is to be modified, the publishing 
component operates on, a copy of the live domain structure, 
5 and defines the changes to be made to the domain e*g, the 
removal or addition of trigs, Mhe individual trigs or 
triplets allocated to the publishing scheme reference the 
paraels from which they were originally imported- Thie 
enables the publishing component to compile them later (see 
10 below) ♦ 

The operator is able to select different views on the Domain 
under development, for example the original structure (i.e. 
what is currently live*) , a final proposed structure (Approved 

is and/ or Pending items), with or without changes marked, the 
changes only and rejected items. The publishing component 
GUI prevent* a domain scheme from being published if it 
contains trigs or triglot s which reference update channels or 
content feed** that have not yet been allocated to the domain, 

20 Once a publishing scheme is ready to be tested/ it ia 
published to the domain's staging server for testing. 

The publishing request is proces&ed by the server and 
comprises compiling all uneomplled Trigs and Triglets (both 

25 Approved and Pending) and exporting all proposed changes, 
both pending and approved, to the Staging Server {this 
includes new trigs, updates to existing trigs, triglets 
overdue for publishing (according to a test date) and removal 
of trigs, triglets and nodss« If there are any failures at 

30 compilation stage, no items will be published- The offending 
item must be rejected or corrected to allow publishing to 
continue. 
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Once on the MKTO's staging earvar, the Domain can be tested 
using mobile devices. Each item that passes its test can be 
marked as "Approved" -using the publishing component QUI. 
5 I tarns that do not pass tests can be marked as "Rejected" . 
Corrected Trigs/Triglets can be imported into publishing 
component, resubmitted to the Domain and then published to 
the staging server as described above. This process continues 
until all items are approved and the Domain is ready for 

10 publishing to the live environment. Additionally, for the 
Btaging area of a domain, it is possible to simulate the 
paaaage of time so that scheduled updates can be tested. Some 
MMOs may not need the Staging server capability and thus all 
items to be published can be marked as approved when the 

IS domain scheme is set up and thus the operator can proceed 
directly to live publishing. 

The publishing component GUI provides views of each of the 
domains, for both Live and Staging areas- Prom this view it 
2D is possible to start and stop automatic publishing of content 
feeds and scheduled publishing of triglets on each update 
channel . 



25 



Having completed testing, the domain may be published to the 
live area of the server, uBing a process similar to that 
described above, except that only domain changes marked as 
approved are published. When setting up a publishing scheme, 
the dates and times at which to publish individual Trigs and 
Triglets may be set. On requesting that a domain is ready for 
3D publishing, publishing component ensures that all trig and 
Triglets are compiled - even if the publishing date or time 
associated with the item is in the future. Future dated items 
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remain in the publishing component databases until they are 
ready to bo dispatched to the target domain area. A 
scheduled publish process may poll each target Domain area at 
configured intervals and dispatches any scheduled items which 
5 are due or overdue for publishing to the appropriate Domain 
target via the dispatch API. 

content feeds are updated at regular intervals with dynamic 
content being extracted from external sources e.g. web 

10 scraping, rss news feeds, etg. The dynamic content may be 
simple news ticker text (headlines and URLs) but could also 
include more complex objects of the type that might he* 
replaced using the content toolbox. The content feed 
process formats this content into an update file and then 

IB passed back to Feed Control. 

Feed Control invokes the Compile Trig© process which passes 
the triglet Parcel template associated with the Content Feed . 
and the update file to the compiler. The compiler extract* 
20 the resources in the triglet parcel and returns a compiled 
triglet to Feed Control which can then be published (see 
above) . 

For each trig or triglet to be compiled, the complier 
25 requires the following information: the original parcel in 
which the trig/triglet was iftjported or created; the list of 
trig/ triglet update packages to be created; the type of files 
to be created? and a URL map for the update channels and 
content feeds. The compiler uses the URL map to update the 
30 URLs referenced by the update channels (and content feeds) 
within the individual trigs and triglete within each parcel. 
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One of the limitations of mobile terminals is that resources 
which are abundant in conventional computing devices 
(storage, RAM, processor power, etc) are scarce a,n<3 must 
thus be used in a much more efficient method. In a preferred 
5 embodiment of the present invention, when a trig is complied 
the various resources can be renamed in order to provide a 
resource* path that is shorter than the equivalent filepath 
for the various resources used in the trig. Figure 3a shows 
a schematic depiction of how the trig resources may be named 

10 prior to compilation and Figure 3b shows an example of how 
this can be renamed. The shorter filenames mean that the 
complied trig occupies less storage space on a device and 
will be transmitted to a terminal over the network more 
quickly . It will be understood that other naming/numbering 

15 conventions may be used, for example alphanumerlcal, alpha 
characters only, hexadecimal; etc.. Instead of assigning 
numbers in a consecutive manner, the numbers may be chosen 
randomly from a pre-eelected range of numbers. Furthermore, 
it is also possible to us the scheme to describe the 

2D hierarchical relationship of the resources within the file 
systems, for example the content sub-directory could be named 
l.l, the images sub-directory 1.1.1, eta* The information 
regarding the generation of the resource paths is transmitted 
to the terminal such that tha correct resources can be 

25 accessed when required. If a trig or triglet is updated then 
the UI update packet will use resource path references to 
make the required changes. 

This technique may be applied to trigs, triglets and updates. 
30 During compilation all references to the resources should be 
updated in order to ensure that the resources can be 
accessed- In the case where periodic data updates are 
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[supplied, it may be that a trig refers to content that is not 
yet present and will be subsequently provisioned using a 
further triglet . in such a case the compilation process 
should enable the inclusion of a reference to content that is 
5 not present in a trig or triglet. This update should be 
performed prior to the trig being moved to the content server 
component 150. It will be readily apparent that such 
techniques may also be applied to other types of computing 
devices that do not have the resource limitation of mobile 
10 terminals. 

A dispatch API may be used for dispatching content to the 
MKO's servers. A reference FTP model has been implemented to 
service the API and transfer files to a content server 
15 however the API mechanism enables an integrator to implement 
their own content dispatch mechanism for example using the 
publishing component output as input to the API of their own 
content management system, adding custom logic if required. 



20 The publishing component supports conventional OSS 
functionality accessible via the publishing component QUI and 
via an industry standard API (JMX) which enables Sis to use 
standard integration tools to integrate the publishing 
component into the MNO'e oss environment. This includes the 

25 logging of significant publishing component events and all 
imported/published items, an audit trail for any changes 
noted with external scripts, maintain Error /Warning Logs, 
system alerts, health check report, etc. All data relating 
to the publishing component is stored within a database, such 

30 as Oracle, and backup and restore functionality is supported 
by the standard database processes, integrated with the oss 
environment. For operation the publishing component requires 
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an operating environment and an installed instance of a 

database, such as Oracle, Installation of the publishing 

component can be validated by a process chat indicates that 
that the installation process was successful and that all 
5 components have been activated correctly. 

The content sstver component 150 is a standard implementation 
of a web server and aa such the scaling model is well 
understood p The capabilities of a server can be rated using a 

10 "SPECwebSS** number indicating the number of Concurrent 
sessions that the web server can handle under benchmark; 
conditions. Published jSPECweb99 numbers range from 4Q4 to 
21,000 with typical commercial web servers having SPECweto99 
numbers in the order of 5,000, A typical deployment scenario 

15 for the present invention of lm subscribers with hourly 
updating content requires a web. server with a SFECwebSS 
rating of only 1/112. A successful deployment of the present 
invention will lead to increased service use which can be 
provided for by enabling additional servers to create an 

20 infrastructure that can be both {scalable and highly resilient 
to failure . 

A connection may be made to the server from a mobile terminal 
via a WAP Gateway, In this cape the web server session exists 
25 between the WAP gateway and the web server, rather than the 
mobile phone and web server. When a request is made for a 
file via the WAP gateway, the session with the web server 
lasts only as long as it takes to transfer the file £rom the 
web server to the WAP gateway - i.e. the session is extremely 
30 short since the connection bandwidth will be very high and 
latency extremely low. 
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Alternatively a direct connection may be established between 
the mobile phone and the web server. In this case, the web 
server will need to keep the session open for as long it 
takes to download the data to the phone* 

5 

There are two types of content that are delivered by the 
content server component: trigs, typically o£ the order of 
100KB and regularly updating triglets which are typically of 
the order of 1KB, The traffic created by trig downloads is 

10 very similar to the traffic generated by existing content 
download*. And thus the related issues are well understood, 
Downloads of regular triglet updates are a new feature in an 
MNO's traffic model but because of the small size of the 
updates, which typically fit within one data packet, it ip 

15 possible to show that the traffic can still be handled by 
typical web servers. 

In the case of & triglot download, typically only one data 
packet is retired to transfer 1KB . Assuming a, round- trip 

20 latency across a GPRS network of 2 seconds, the web server 
will need to hold open a typical session for around 4 
second*. For the scenario of i million subscribers having a 
trig on their phone with content that updates every frour, 
this implies 27S hits per second on the web server and 1,113 

25 concurrent sessions. As stated earlier, this number is well 
within the capability of typical web servers. 

Figure 4 shows a schematic ' depiction of the software 400 for 
the mobile terminals 300 , which comprises a mark-up language 
3 0 tenderer 410, update manager 420, network communication agent 
425, resource manager 430, virtual file system 435, actor 
tnangg^r 44 0, a plurality of actors 445a, 445, native UI 
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randersr 450, support manager 460, trig manager 465 and mark- 
up language parser 470. 
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It is pr&ferrad that the software operates using TrigML, 
which is an XML application and that mark-up language 
renderer 410 renders the TrigXMX* code for display on the 
mobile terminal 300. The mark-up language renderer also uses 
the TrigMI, Parser to parse TrigMli resources, display content 
on the terminal screen and controlling the replacement and 
viewing of content on the handset. The native UI renderer is 
used to display UI components that can be displayed without 
the upe of TrigML, and for displaying error messages. 



The software 400 is provisioned and installed in a de-vice 
15 specific manner. For example for a Nokia Series 60 terminal 
the software is installed using a SI@ file, whereas for a MS 
Smartphone terminal the software is installed using a CAB 
file. Similarly, software upgrades are handled in a device 
specific manner. The software may be provisioned in a more 
20 limited format, as a self-contained application that renders 
its built in content only: i-e. the software is provisioned 
with a built-in trig but additional trigs cannot be added 
later. The supplied trig may be upgraded over the air. 

25 The trig manager 465 presents an interface to the- resource 
manager 430 and the mark-up language renderer. It is 
responsible for trig management in general. This includes: 
persisting knowledge of the trig in use, changing the current 
trig, selection of a trig on start -up , selection of a further 

30 trig as a fall back for a corrupt trig, maintaining the set 
of installed trigs, identifying where a particular trig is 
installed to the resource manager and reading the update 
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channel definitions of a trig and configuring the update 
manager appropriately. 

The resource manager provides an abstraction of the 
5 persistent store on device, i.e. storing the file* as real 
files, or as records in a dat.Ertaa.se. The resource manager 
presents a file system interface to the mark-up language 
renderer and the update manager. It as responsible for 
handling file path logic, distinguishing between rea.1 
10 resource files and actor attributes, mapping trig-relative 
paths onto absolute paths, interfacing with the trig manager 
and providing a modification interface to the update manager. 

The Resource Manager is also responsible for ensuring the 
15 integrity of the resources stored in the persistent store, 
especially in the face of unpredictable interruptions such as 
loss of device power. The Resource Manager has no knowledge 
of the trig currently used. Its interface is thread safe (as 
it may be used by both the update Manager and the Renderer 
2 0 from different threads. 

The Update Manager handles the reception and application of 
Trigs and Triglets. The Upd,ate Manager presents an interface 
to the Renderer and the trig Manager and is responsible fort 

25 the initiation of manual updates when instructed to by the 
Renderer; controlling and ir^plementing the automatic update 
channel when so configured by the trig manager; indicating 
the progress of a manual update and recovering an Update 
following unexpected loss of network connection and/ or device 

30 power. The update packet format may be defined as a binary 
serialisation of an XML schema* 
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The Support Manager provides an interface for other 
components to report the occurrence of an event or error. 
Depending on the severity of the error, the Support Manager 
will log the event and/or put up an error message popup 

5 

XHLisa convenient data f ormatting language that is used to 
define the update packet format as well as TrigMfc content. 
For bandwidth and storage efficiency reasons, text XML is 
serialised into a binary representation. Both update packets 
10 and TrigML fragments are parsed by the same component, the 
MASK-UP LANGUAGE PARSER parser- Any further use of XML in the 
" software must use the binary XML encoding and therefore re- 
use the parser. 

The Actor Manager 440 looks after the set of actors 445 
present in the software. It is used by: the renderer when 
content is sending events to an actor; actors that want to 
notify that an attribute value has changed and actors that 
want to emit an event (see below) . 

in a preferred embodiment, the software comprises a multi- 
threaded application running a minimum of two threads, with 
mare possible depending on how many and what sort of actors 
are included. The software runs mostly in one thread, 
25 referred to as the main thread. The main thread is used to 
run the renderer which communicates synchronously with other 
components- Actors always have a synchronous interface to 
the Renderer. Jfi an actor requires additional threads for its 
functionality, then it is the responsibility of the Actor to 
30 manage the inter-thread communication- It is preferred that 
a light messaging framework is used to avoid unnecessary code 
duplication where many actors require inter-thread 
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communication r 

in addition to the main thread, the update manager runs a 
network thread. The network thread is used to download 
update packets and is separate from the main thread to allow 
the renderer to continue unaffected until the packet has 
arrived. The Update Manager la responsible for handling 
inter- thread messaging such that the Update Manager 
communicates synchronously with the Renderer and Resource 
Manager when applying the changes defined in an Update 
Packet . 



The memory allocation strategy of the software is platform 
specific, on MIDP platforms, the software simply uses the 

15 system heap and garbage collector for all its memory 
requirements. Garbage collection is forced whenever a content 
replacement event occurs in an attempt to keep the garbage 
collection predictable and not suffer unexpected pauses in 
operation- It is assumed that any memory allocation might 

20 fail, in which case the software will delete all Its 
references to objects, garbage collect, and restart - 
assuming that the software has already successfully started 
up and rendered the first page. 

25 On c++-based platforms, a mixture of pre -allocation and on- 
demand allocation will be made from the system heap- All 
memory required for start-up is allocated on-demand during 
• start-up, with any failures here causing the exit (with 
message if possible) of the software. Following successful 

30 start-up, memory needed for rendering the content document 
model is pre-al located. Provided content is authored to use 
lass than a defined limit, it is guaranteed to render. 
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Additional use is made of RAM for various caches needed for 
fast operation of the software . Where memory conditions are 
low r these caches will be released resulting in slow 
rendering performance from the software. 

5 

Errors that are severe enough to disrupt the normal operation 
of the software must result in a pop-up dialog box- The 
dialog box contains one of a email number of 
internationalised error messages (internationalised versions 
10 of these strings may bo compiled into the software at build- 
time with the version of an error string to display being 
determined by the relevant language setting on the device) . 
To keep the number of messages to a minimum, only a few 
generic problems are covered. 

IE 

To allow for support situations, error dialogs also display 
an error code as a 4 -digit (16-bit) hex string- Each error 
code is associated with a description text that can be used 
by support staff to determine th& nature of a problem with 

2 0 the software. Errors that occur in the software and that are 
not severe enough to halt its operation may be logged by the 
Support Manager component. The Support Manager can be queried 
by the user typing special key sequence^. The Support Manager 
can also supply its error log to a server via an HTTP GET or 

25 POST method. 

The tenderer receives information regarding the key press . If 
there is no behaviour- configured at build time for a key, it 
is sent as a TrigML content event to the current focus 
3D element. Thfc content event is then handled as defined by 
TrigML' s normal event processing logic. 
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For example, if a key is pressed down, a * keypress' event is 
delivered to the Renderer with a parameter set to they 
relevant key. When the key is released, a * i keypress' event 
is delivered to the Renderer. If a key is held down for a 
E extended period of time, a * longkeyprees ' event is delivered 
to the renderer* On release, tooth a 1 1 longkeypress ' and a 
M keypress * event are delivered to the Renderer. 

Whenever the software is started, it executes the following 
10 actions: 

• Check for, and continue with, interrupted Update 
processing; 

• Check for, and process, Updates residing in the file 
system t either pre -provisioned,, or installed to the file 

15 eyatem by some other means) ; 

• If known, start the current trig (which may he the last 
run trig) ; 

• If a current trig is not set, a trig that has been 
flagged as a >default' trig can be started. 

20 # Failing the presence of a default trig, the first valid 

trig by alphabetical order of name will be selected . 

A trig is started by loading the defined resource name, 
start-up/default. The TrigML defined in start -up/ default ift 
35 parsed as the new contents for the content root node. 

The first time a trig is run by the software following its 
installation, the trig is started by loading the resource 
name etartup/f irsttime . The software may record whether a 
30 trig has been run or not in a file located in the top level 
Holder for that trig. Dependent on the platform u*ed by the 
mobile terminal, the automatic start-up of the software may 
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be set as a build- time configuration option. Furthermore, 
placing the software iti the background following an auto- 
start may also be a build-time configuration option. 

5 A launcher may appear to the user as an application icon and 
selecting it starts the software with a trier specified by 
that launcher (this trig way be indicated by a launcher icon 
and/or name) - When using a launcher to start a trig, it is 
possible to specify an 'entry point r p^r^m^ter. The parameter 
10 is a resource name of a file found in the 'start-up' folder. 
This file is not used if the trig has never been run before* , 
in which case the file called ^irsttime' is used instead* 

The software u^e$ content resource files stored in a virtual 
15 file system on the device- The. file system is described as 
virtual as it may not be implemented as a classical file- 
system, however, all references to resources are file paths 
as if stored in a hierarchical system of folders and files, 

20 Details regarding the arrangement o£ the file-system for a 
preferred embodiment of the present invention are given below 
in Appendix A. Furthermore, the software stores some or all 
of the following information: usage statistics; active user 
counts; TrigManager state; TrigMI* fragments & update channel 

25 definition (serialised as binary XWXi) PNG images? P^i** 
tfcxt, encoded as UTF-B OTA and then stored in a platform 
specific encoding? other platform specific resources, e,g. 
ring tone files, background images, etc. 

30 Files in the file system can be changed, either when an actor 
attribute value changes, or when a file is replaced by a 
triglet. When filag in the /attrs directory change, the 
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Renderer is immediately notified and the relevant branches of 
the content tree aire updated and refreshed. When images and 
text resources are changed, the Renderer behaves as if the 
affected resources are immediately reloaded (either the whole 
5 content tree or just the affected branches may be refreshed) « 
When TrigML fragments are changed, the Renderer behaves as if 
it is not notified and continues to display its current, 
possibly out of date, content* This is to avoid the software 
needing to persist «?include> elements and the <load> history 
10 of the current content - 

The software 4 DO is provisioned to mobile terminals in a 
device specific method. One or more Trigs can be provisioned 
as part of the installation, for example, stored as an 
IS uncompressed update packet- On start -up, the packet can be 
expanded and installed to the file- system. 

The Actors 445 are components that publish attribute values 
and handle and emit events* Actors communicate with the 
20 Renderer synchronously. If an actor needs asynchronous 
behaviour, then it is the responsibility of the actor to 
manage and communicate with a thread external to the main 
thread of the Renderer. 

25 Actor attributes may be read as file references* Attributes 
are one of four types s a single simple value,- a vector of 
simple values; a single structure of fields, each field 
having a simple value; or a vector of structures. Attributes 
may be referenced by an expression using 4 an object , member 

30 notation similar to many object -orientated programming 
languages ; 
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<image res="signallevels/ {protocol . signalstrength}"/> 

When needed as a file, an attribute is accessed via the 
/attrs folder* 

•^text res«Vattr/network/name"> 



An Actor can be messaged by sending it an event with the 
<throw> aliment, Events emitted by actors can be delivered 

10 to the content tree as content events j fcheae can be targeted 
at an element Id or 'top' . The interface to an actor is 
defined by an Actor Interface Definition file* This ia an XML 
document that defines the attributes, types, fieldnames, 
eventa-in and parameters, and events out. The set of actors 

15 is configurable at build-time for the software. Appendix B 
gives an exemplary listing of some actors that may be used, 
along with the associated functions or variables, 

One of the limitations that is common in most mobile 
20 terminals is that the display screen is quite small and when 
a menu iff displayed it ia not always possible to display all 
of the menu items on the screen at one time. Conventional 
approaches tend to load all of the menu items into memory r 
along with associated icons or graphics, and then display 
25 them appropriately as th* user scrolls up or down the menu. 

The present invention provides a technique that limits the 
number of menu items to be loaded into memory to the number 
of items that can be displayed on the screen at a time. When 
3 0 the user scrolls along the menu, the item (fa) no longer on 
dieplay are discarded and the item(s) now on display are 
loaded into memory. 
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Preferably, this can be implemented by using a <;griddata> 
element in TrigMLi to define a list view of isome data, where 
the data i* stored In a folder in the file system, and the 
S list appearance has th& same structure for each item- The 
<gridde*ta> element comprises a 1 repeat-over 9 attributes that 
specifies the folder in which the data can be located. The 
single child element of <griddata> is a template for the 
appearance of each item in the list. 

10 

The template uses a special symbol, e.g. '$$' to refer to the 
iterator- This is the template variable that changes each 
time the template is instantiated: for example 

15 <griddata repeat over*** news /headlines"* 

<teact re9rr^news/headlines/$$ /title- txt" /> 
</g2riddata> 



where the folder news/ headlines/ contains* 
2D 0/t itle.txt 

1/title. txt 
2/title. txt 
3/title. txt 

25 This would display a list of 4 items, each descried try a 
simple <text> element pointing the * title. txt 1 resource in 
the % news/headlines/$$' folder . Wh^re the source data has 
more items in it than the <griddata> element has room for on 
the display, the <griddata> element only displays those items 

30 that can be displayed. When the user parol Is through the 
list f the <griddata> element shifts the 1 data-window' 
accordingly. The advantage of this technique is that only 
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the resources required by the current display are actually 
loaded in memory, which reduaes the memory utilisation and 
reduces the amount of time taken to render the list o£ items . 

A similar scheme can be used to define the order that a list 
1b displayed in. if the target of the 'repeat -over' attribute 
is a file instead of a folder, then the file can be assumed 
to contain a lijat of resource names to use in the iteration. 
For example, 

<griddata repeatover-" football/league" > 

<text reH I ="football/team0/$$/name.txt^/> 
</griddata> 

15 where the file football/league containp : 

Manchester 
Arsenal 
Chelsea 

the folder football/teams/ oontains : 
2 0 Manchester /name . txt 

Arsenal /nam© - txt 
Chelae an/name . txt 

and each name.txt is a text file holding the team name. The 
25 result of this is that the test files aaaociated with the 
teams would be displayed in the defined order and within the 
defined area of the terminal display- 
Where data is accessed by means other than the file system, 
30 e.g. it is stored in a database, or it is generated on the 
fly by a.nother software component, this scheme can still be 
used if a virtual file system 435 ia used, whiah can map a 
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file system internee onto the underlying provider of the 
data* This means the content can still be arranged as 
described above, but the data ear. be provided in a method 
that enablGp efficient data storage and retrieval. 

5 

For commercial reasons it is desirable for MNGs and/or 
content providers to be able to have some control over this 
user interface that will be displayed on the screen of a 
mobile terminal. It is also important that there is a degree 
10 of flexibility that allows users to download triplets or new 
trigs to modify the appearance of their terminal and also to 
m&ke further changes to the displayed image that is 
determined by the trig or triplet in use. 

15 According to an embodiment of the present invention this 
problem is addressed by considering the TJX to be formed from 
a number of hierarchical planes, eac?h of the levels 
comprising one or more entities of the UI . By assigning a 
hierarchy to the MNO, terminal manufacturer, trig provider 

20 and the terminal user it is possible to provide the required 
levels of permission. 

Figure 6 shows a schematic depiction of four hierarchical 
plants 405a-d! plane 4D3& comprises UX elements defined buy 
25 the MKTO; p!**ne 4Q5b comprises UI, elements defined buy the 
terminal manufacturer; plane 405c comprises UI elements 
defined by a trig/ and plane 405d comprises Ul elements 
defined buy the user. Plane 405a has the highest position in 
the hierarchy and p[lane 405d has the lowest position in the 
30 hierarchy p For example, the rano_logo element in plane 40Ba 
defines the graphic element used and its position on the 
display screen of the terminal- As it is in the highest plane 
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of the hierarchy it will always appear and will take 
preference over any other 01 element in a lower hierarchy 
element that attempts to ia.se the pixels used by iqno^locro. 
Plane 40Sd comprises the backgroundcolour element, which ijg 
5 not defined in any of the other planes and thus the colour 
defined in backgroundcolour will be used in the UI . 

Plane 405c comprises the windowtitle.txt element that defies 
the attributes for the text used in the title of a window. 
10 This may be overwritten by adding a windowt it le * txt element 
to either plane 405a or 405b to define the text attributes, 
or by adding a windowtitle.fcxt_deleted element to either 
plane 40Sa 4 0Sb to instruct the UI rendexer to ignore any 
subsequent windowtitle.txt element, 

IS 

In am embodiment of the present invention, the user can set a 
preference within the software 300 to control the content 
that is displayed within the UI « For example, content 
relating to a number of football te™$ may be stored on a 
20 server with a path having a form similar to 

/ demoUI /foot bal 1 / t e am_xxxx/ t e am_menu , png 

where the team_3C*xx variable is selected by the user from a 
25 list of teams (manu, chel, lead, mane, etc.) and inserted 
into the path such that the UI displays the content related 
to the selected team* iV change in the teairt_xxxx variable 
will cause the content displayed to altered accordingly- It 
should be noted that the selection of a preference controls 
30 the display of content that is selected from content stored 
on a remote server, as opposed to selecting from content thw 
is stored on local storage. 
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This approach is preferable to sending a request of the form 
http: //tl . trigenix. aom/triglets/f ootball/triglet&pn=» 07766554 

as in thia cajse the server needs to perform a database query 
in order to identify the content to be displayed and this 
will significantly increase the resources required from the 
10 server to provide the requested content . 

toothep known technique by which the sarae result can be 
achieved is to send a request of the forms 

15 http : // tl . tr igenix - com/ triglets/ £ ootball/triglet&f c= » ManU ' 

but a disadvantage of this approach is that each time a new 
team is added then the server logic must be updated to 
include the new team. In contrast, the method of the present 
2o invention merely requires that content is added to the server 
at a new location, which is a simpler process and requires 
fewer resources to implement it. 

In conventional mobile terminals, information regarding tha 
25 battery strengthy signal strength, new text messages, etc. 
are shown to the user. Typically this information i£ 
obtained by the operating system sending a call to the 
relevant hardware or software entity and the UI interpreting 
the received answer and displaying it. 

30 

According to the present invention, thia information may be 
displayed in the UI using a TrigML tag (see below) 
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IS 



C« «aignale*rength» . aendering «g 
c^uees a listening query to be opened to the Levant 
hardware or software entity. « - "!» *»te occurs 

then the UI render is Rifled and the til tenderer loads 
ttm relevant icon or graphic to communicate the change in 
state to the user. If the user changes the view within the 
UT the tag may be withdrawn and the listening query 1. 
terminated. This approach is more resource efficient as the 
listening query is only active when the tag is in use. 

Updates comprise a new trig (a new or replacement UX) or a 
triglst (a modification to an existing trig) and may he 
regard** as modif ications to the software file-system. The 
Update Manager to determine what needs changing in the fixle- 
gyst em by reading a packet. Update Packet, may be downloaded 
over the air hy the software 4dt> using HTTP* ^ other 
suitable transport mechanisms, wrapped in a device ^spec3,fic 
package format or pre- P rovisioned with the installation of 
the software itself. 

updates may be triggered by a number of means, which include 
. the software checking for interrupted update processing 
on start-up 

• the software checking for pre -installed Update Packets 
2B on start-up 

• automatically as configured by an Update Channel 

• user initiation 

• the terminal receiving a special SMS 

Updates sent OTA can be fetched using HTTP-GET request, 
initiated by the software. The GET request is directed at the 
jjBXi associated with the Update. The body of the HTTP response 
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is a binary file carrying d^ta in an Update Packet format. 
The data reception is handled in a separata thread to the 
Renderer thread. For background updates (automatically 
initiated) this allows the user to continue navigating the 
5 UI. For foreground updates (manually initiated) this allows 
the Renderer thread to display a progress bar and listen for 
a cancel instruct ion* 

Trigs may define Update Channels, which comprise a URL from 
10 which to poll for updates and a number of associated 
properties? automatic or manual updating; a timing scheme and 
retry strategy in the event of failure. The software may 
only initiate an automatic update when it is running. 

15 On start-up, if an update event is due the software will wait 
for a time interval before beginning the Update* This is to 
postpone any start -up delays incurred by initiating an Update 
immediately, and will therefore give the user a faster start- 
up, The update channels may be defined in a well Jcnowft 

20 location within the trig, for example the conf ig/channels 
folder of a trig in files containing <cha.nnel> ta,gs* 

The algorithm used to unpack and install an update is device 
Specific. However, it is important that the algorithm ip safe 

25 from unexpected interruption (e.g. power loss), such that no 
corruption or unrecoverable state is reached in the file- 
system. This may be achieved by using two threads {a network 
thread and a renderer thread) with the goal of having as much 
of the update processing as possible being performed by the 

30 network thread so as to interrupt the renderer thread for the 
shortest possible amount of time. 
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There are other failure modes to consider; if an HTTP-GET 
cannot be initiated, or is met with an HTTP error response 
code, then this attempt at an update is abandoned and. the 
retry strategy is used to begin a new update attempt at a 
S later data. Where an HTTP response is interrupted by loss of 
network signal, any temporary files are deleted and the tfetry 
strategy is used to restart the Update attempt at a later 
date. If an update header indicates that the update payload 
eiscia may be too great to fit on the device r i£ the update 
10 requires an incompatible version of the software or if the 
Update already resides on the device then the header data 
file is deleted and the Update attempt and any subsequent 
retries are cancelled. 

15 The content format is common across all platforms 
implementing the software. The Content Compiler is a content 
authoring tool to transform a collection of raw resource© 
(text TrigML, PNG images, text string definitions) into ^n 
over the air Update Packet that can be written to the file 

20 system of the terminal. 

TrigML fragments are files containing text TrigML and 
resource references inside these fragments are virtual file 
paths. The mapping of these virtual file paths to real file 
25 paths is defined by a TrigDef inition file. This file also 
defines other properties of the trig. When used for compiling 
a triglet, this file also defines how the input 
TrigMIi/ PNG/ Text resources map onto modifications of the 
virtual file-system of a trig- 

30 

For PNG and Text Resources the trig Definition file points at 
a list of real files on the host file^-aystem and the 
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resources are copied, to the outputs. 

TrigMI* can use constant variables instead of attribute 
values. Constant variables aria accessed with the same syntax 
5 as *include> parameters, e.g. $ background^ olaiir - Constants 
ar£ treated as global variables in a trig and are defined in 
the reserved Colder, constants/ . The variable definitions 
contained in the files in the constants/ folder may be 
resolved at compile time with, direct substitution of their 
10 values. in an alternative embodiment the variable 

definitions in constants/ are compiled as global variables 
and resolved at content par Be time by the software . This 
allows the trig to be updated by a simple replacement of one 
or all of its constants files* 

IB 

A System String Dictionary defines the integer values to use 
for all well known strings, i.e. reserved words- These haye 
several types, including: TrigML element and attribute names 
( 1 group ' f 1 res ' , ' layer ' f * image J , *x' ) , TrigMIi attribute 

2Q values (e,g. s *left r , ^activate', 1 focus*) and common 
resource paths (e.g.; *attr' , 'start-up'/ ^default'). As an 
input, the String Dictionary is optional. The first time a 
trig is compiled it will not have a String Dictionary. This 
first compilation creates the String Dictionary/ which is 

25 then used for all future compilations of that trig. Triglet 
compilation must have a String Dictionary that defines all 
the string mappings used by the trig it is modifying. 

An OTA Update Packet comprises one or two files, depending on 
3 0 whether the update is defined with an inline payla&d or not, 
and this is determined by the trig Definition file. This 
package can be placed on a server r^^dy for access by a 
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mobile terminal or it can be included in the installation 
package for the mobile terminal software. 

In order to (successfully render the user interface of a 
5 mobile terminal, the mark-up language must have the following 
qualities: concise page definitions, consistent layout rules, 
be implement able in a compact rendsrer, provide multiple 
layering and arbitrary overlapping content, event model, 
require the repaint of only the areas of the display that 
10 have to change between pages of the Ul, include hooks to the 
platform for reading property values receiving events and 
sending events, extensible, and be graphically flexible. 
TrigML provides these features and Appen4ix C gives an 
overview of the elements and attributes that provide the 
15 desired functionality. 

It is desirable that the cost of re-branding Uls and 
producing a continual stream of updates is minimal. The 
present invention enables this by providing an efficient flow 
of information from the creative process through to the 
transmission of data to users. 

A container, referrad to as a parcel, is used for Uls, Ul 
updatep, and templates for 3rd party involvement. Parcels 
contain all the information necessary for a 3rd party to 
produce, test and deliver branded uJs and updates. Figure S 
shows a schematic depiotion of the content toolset 2 00, 
which comprises scripting environment 220, test and 
simulation environment 230 and maintenance environment 240 

The parcel process comprise five processing stages: 
1) The scripting environment 220 provides the means to design' 
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the template for one or more uls and the update strategy for 
uis based on that template. 

2) The maintenance environment 240 provides for rapid UI and 
update production in a well -controlled and guided environment 

5 that can be outsourced to content provider^. 

3) The maintenance environment 240 1 pre- flight' functionality 
allow* the deployment administrator to check and tune the Uls 
and updates that they receive from 3rd parties . 

4) The publishing component 110 provides management of UIs 
lp and updates at the deployment point, including the staging of 

new releases. 

5) The publishing component 110 enables the automatic 
generation of updates from live content feeds. 

15 In a typical project, parcels are created within the 
scripting environment 220 for; a content provider to create 
re-branded Uls from a template, incorporating the same *£eel r 
but a different 4 look' ; a content provider to create updates 
from a template, that provide a periodic, or user selected 

2 0 variation to UI content ; or an ad agency to create updates 
from a template that promote new services on a periodic 
basis - 

For all of these use cases r maintenance environment 34 0 is 
25 used to import the parcel, re-brand and reconfigure the 
content and create a new parcel for submission to the 
publishing component no. in the design of the UI template, 
the following issues should be considered; which part of the 
UI can be re -banded; which features of a UI need to be 
30 reconfigured at re-branding or remotely; which part of the UI 
content may be updated; and if the UI is rs -branded then can 
user select content feeds in use. The scripting anvironinent 
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220 allows these strategies to be defined, and enables the 
maintenance environment 240 as the implemented of each 
instance of each strategy. 

5 The main functions of the scripting environment 220 may 
comprise ; 

• Defines menu structure and page map, 

• Defines the framework into which branding content is 
placed. 

10 • Defines the parts of the UI that updateable. 

• Defines the parts of updates that are replaceable for 
re -branding. 

• Provides an interactive! preview to assist editors 

• Provides a graphical code view of each UI layer 

IS v Allows drag and drop of resources into the interactive 

preview and code view. 

• Exports templates for specific re-branding or update 
construction tasks 

• Simulates UIs and updates on handset simulator* 

2 0 « Builds Uls and updates for testing on the real device. 

• Provides extended debugging tools to aid development. 

Furthermore, the purpose o£ the maintenance environment 240 
is to provide a designer and administrator' s Ul for the re- 
25 branding and maintenance of sjcins and updates, with the main 
functions comprising : 

• Re -branding UI templates 

• Populate updates with new content 

• Manage UI menu entries via updates 

30 * Translate UX& and updates for additional languages 

• Purpose strings and content for additional devices 
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• simulation of UIb deployed on handset simulator. 

• Build of uis and updates for testing on a real device 
Rebranded UI 

5 a parcel is generated by the scripting environment 220 which 
comprises a template Ul or update for editing. Once editing 
is complete the parcel is saved in an 'outbo*' ready for 
despatch to the maintenance environment 240 for publishing to 
the content genrer. The following 'parcel' functions are 
10 provided. The maintenance environment 24 0 can be used to 
edit/replace resources held within the parcel. Parcels can 
be exported to the simulation environment to test the 
performance of the Ul or Ul update on a mobile terminal . 

IS An explorer- is provided for the user to access these 
categories, with the user being able to change: any UIs or 
updates marked as visible or the resources within a Ul or 
update that are marked as "replaceable'. When saved, a 
thumbnail of the 'visible' object is saved in the parcel, for 

20 identification use in the maintenance environment and for 
other services . 

A parcel entry may be double clicked to launch an appropriate 
editor, (for example, an image resource would launch an image 
2 5 editor). All resources may have a text description/note 
inserted in the maintenance environment and displayed in the 
appropriate context in the maintenance environment. Lists of 
menu entries are handled as a special resource type with each 
entry presenting its own sub-catalogue of resources (for 
3 0 example - title, help string, image, poll -over iwaga, u*l> a™* 
ringtone preview) . 
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Many different uie can be derived from a common base. 
Typically the common base would implement most of the 
interface itself, and Trigs derived from it would implement 
small variations on it, such as branding. A Triglet can be 
5 derived from a Trig, and it can override any of the resources 
from the parent Trig that it chooses to (optionally it may 
introduce its own resources) . Note that "resources" here also 
refers to TrigML, so the behaviour and layout of a Trig can 
be modified by a Triglet just as easily as it replacing a 
10 single image or piece of text- 

h Parcel may comprise one or more base Trigs (i.e. a Trig 
that is not derived from any other trig), one or more 
multiple Trigs derived from a base Trig, a plurality of 
15 triplets derived from any of the trigs and a plurality of 
trlglete derived from other triglets. 

The parcel format is an opaque binary format that stores all 
this information as serialized objects. The parcel may 
2 0 comprise a number of resources , such as images, text, URLs, 
update channels. ringtone files, wallpapers, native 
applications, etc. Each resource contains permission 

information as to how to view, edit, or delete the resource. 
Each resource furthermore contains meta information such aa 
25 documentation and instructions that are relevant to that 
resource. Each Parcel tool either assumes a relevant role, or 
requires users to login as a particular role. 

The nature of developing trigs is such that a number of 
30 people and/or groups of people could be involved in 
contributing to the final design and implementation of a 
Trig. Furthermore, the skill sets of these people require 
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that a vepy simplified and controlled pcheme be used to 
minimize the risk of unwitting damage to the Trig. A typical 
development workflow for a reasonably complex Trig could 
comprise t 

5 

• UI Designers create the original UI structure,, This 
design may be built using the maintenance environment to 
create the first varaione of this UI, 

• A graphics designer creates the final graphics r and adds 
10 them to the design. 

• The areas of the UI dedicated to dynamic content that 
were identified in the original design need to be 
fleshed out. 

• Graphics for the dynamic update need to be finalised by 
J 5 a graphics designer. 

• Personalisation areas of the UI are then designed and 
implemented. This might be handled by a number of third- 
party content providers. 

20 .^a^cels assist in the workflow described above because they 
contain the entire project in the single file, and this makes 
it easy to pass from one member of the team to the next- The 
Parcel can be re -targeted for the next stage of development 
by adding comments and instructions on the resources that 

25 need to be modified, and even setting the editability of 
other resources to restrict what can be changed. More 
complicated workflows can be supported by allowing Parcels to 
be forck^d, and separate development to happen in each fork of 
the Parcel, Merge tools allow the individual changes to be 

3 0 combined back into a single Parcel. A parcel may be 
implemented using the pickle module for the Python 
programming language. 
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The parcels tmy be used to develop trigs and/or triglets for 
mobile terminals having different capabilities such as 
display jaise, RAM capacity. To simplify this* a number of 
5 hierarchies may be defined and the data resource or TrigML 
element classified within the hierarchies. For example, a 
hierarchy of terminals may be: 

Nokia 7550 > Symbian S<50 > defined Screen Sise > Any device 

10 

and the language used in the resource may be classified in a 
two -level hierarchy of language specific > language 
independent . When a trig or triglet is compiled from a 
parcel , the most appropriate resources or TrigML elements can 
15 be selected and complied for a particular terminal. 
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For file paths beginning with, a leading % /' z 

5 



/attrs 


Like the xmix /proc directory, 
stores actor attribute values 
for reference by a on tent when 
the attribute is needed as a 
file reference. 


<actor> 


Each subdirectory of /attire As 
the actor name. 


<attr:ibute> 


Each attribute is accessed as a 
node in the actor subdirectory 


<field> 


If the attribute is a 
structure, then the field name 
specifies which structure 
metnber to access. 


<index;> 


If the attribute is a vector 
attribute, then the index 
number specifies the index into 
the vector of the desired 
attribute „ 


*f ield> 


If the vector attribute is a, 
collection of structures, then 
the field name again specifies 
the structure meirfber, 



File pathP without a leading ■/' are treated as relative to 
the current trig, i.e. every trig is stored in its own folder 
hierarchy rooted in a single folder. 
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conf ig 


Common folder in <*v<ary trig to 
store trig rneta data. 


channels 


channel de ff ini t A one «, 


< channel def p> 


Scistl Or E3-J.es ue3-2*il4.jiy 

collection of update channels for 
ttiG trig. E»aon eila,^ cqx* M-tj^j-j..^ 
one or more update channels- 


start -up 


Common folder to store entry 
po;uvt£ tor trie eng. 


default 


Common TrigML file to store the 
default entry point for the trig* 


f irsttime 


Common Tr±<gML> iixe to store unc 
TrigML for upe the* first time 
this trig is run 


<trigral files > 


Other named TrigML Lixes can p« 
used as entry points if found in 
the start-up folder. 




This folder is not passed OTA and 
i3 instead fully resolved at 
content compile time* 


<re?3t of contents 


trig content is organised in 
trig-defined format under the 

r riss £oWe,r - 



APPENDIX B 



Trigplayer 
Actor 


Attrikutep 


updateState 




Massages 


exit 




predial_ttiode 


on/off 


Events 


idles 
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Launch Actor 


Attributes 








* I"" - r - * - Tl f— ' 


browser 


Url 






SMS 


Number 














Camera 
















pmf 1 Ipq 








|]LiSocU (riCill £? 








< < .1 ,0. 1C J» 








■ H 
















native_app 


app_id 1 












Events 
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Install Actor 



Attributes 



Tyteis sagas 



rlngtone 



re sour se_path 



wallpaper 



reeouraajpatb 



Event p 



Phone Actor 



Attributes 



Bluetooth 



IrDA 
Call 

GPRS 1 
UnreadSMS 
TJnrea.dVoiceMa il 
UnreadMpgs 
Ba 1 1 e ry Leve 1 
S igna IStreng th 



voice mail arrived. 



Message^ 



Events 



missed call 
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APFEtiDIX G 



Id 



comia* attributes M - D i or 
id y V h bacoior 

to9COl tiaBfocus canfocne clip 
| raise 

• <flfrid> rOWS csolP rowsplit 

jrepeatover 
rows cola rowsplit 

col eplit 

initro-w xnitcoi 

rows col* rowsplit 

coXsplit 

<ianaga> 

re^ frames index 



<fcll*> 



listener 



Elements 



rcss Jadt bdb bdr te&l 



ccmmDU attributes 
when consume 



< t throw?* 
— ^rent target 



<att> 



nanus 



value valuefrom 



duration repeat 
persist startvalue 
endvalue bounce 



<load> 



re g target 



' value value from 



f ocup 1 focus 

IfcBypresfl [key] 

1 iongkeyprops [key] 
aaoreTXpChanged InewValue] 



—— res font else sla»t 

weight align ...^^ 

1 color fKColor multiline 

< pain.ti£> 

rep isvalid 
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res frames 




«; a ianala tr ena th> 




res fxamos 








roa include 




! res 

<t>aram> 

name value valuofroni 





type; visible 



contains 



any listexier 



contained toy 



attributes 



id 



any container 



type 



string 



default 



none 



(modifiable) 



integer | cent re 
left 
centre 
center 
right 



Class of element that can ttive 
a visible representation on 
Che display. . This section 
describes attribute 3 and 
properties common to all 
visible elements. 



^ "nartS or ID of this 
element. This identifier is 
used in the target attribute 
of <throw? and <load> 
elements. If the same id is 
used more than once, then the 

last ID loaded is taped. 

The ^coordinate of the iramc" 
of the element, relative to 
the top -left comer of the 
parent element. Ifl ena of 
*left', 'centre' or 1 right ' , 
the frame is suitably aligned 
within parent element. 
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y (modifiable) 


integer 
top 

centra 
center 
bottom 


centre 


The y-coordinato o£ the frame 
of the element, relative to 
the top- left corner of the 
parent element. If one Of 
*to,p', 1 centre* or * bottom' , 
the frame is suitably aligned 
within parent element. 


v (modifiable) 


integer 
* 


* 


The width of the frame of the 
clement* If the frame 
ELjasuiTjGB the width of the 
parent frame, or oell, if it 
is in a grid* 


h (modifiabXe) 


integer 
* 


* 


The height of the frame of the 
element. If **', the frame 
assumes the height of the 
parent frame, or cell, if it 
is in a grid. 


hgcolour, bgcolor 

(modxflahlo) 


aolour 


#00000000 
(trans- 
parent ) 


The background fill colour of 
the element. If translucent 
alpha values are not 
supported, then the alpha 
component will round down to 
fully transparent. 


bdeolour, bdeolor 
(modifiable) 


colour 


#00000000 
( trans - 
parent) 


The colour of the border for 
this element.. The border is 
drawn l-pixel wide and just 
inside the frame. The border 
can bo partially or fully 
obsoured by the child 
contents, if translucent alpha 
is not supported, then the 
alpha, component is rounded up 
to full opacity. 


clip 


boolean 


true 


If true, tha painting of all 
child contents of this element 
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will be clipped by the frame 
of this element, i.e. children 
cannot 'spill' outside the 
£ tame t 

If false, the painting of all 
child con.teT3.ts will be clipped 
fc»y the clipping frame of the 
parent element- olip^falpe 
should be used with caution as 
it plows down the renderer. 


rale© 

toodifiablej 


boolean 


falee 


If true, the painting of this 
eicmeat is painted last within 
it a <;layer» + If more than one 
element specifies rajUe^true, 
then tfcey are all painted 
last, but in their normal 
relative order* 

If false, the painting of this 
element if* in the normal order 
- that of painting elements ±«. 
the order parsed. 


haa focus 




false 


Xf true, this element will be 
given the initial focus for 
the layer that it is in- If 
more than one element 
specifies hap^ocu^^true, then 
the la&fc within each layer to 
do bo is given the initial 
focus. When loading new 
content that contains an 
element with has £ocus=* true, 
the focus is only given to 
thia clement if the new 
qontont is removing the 
e Xement that previously bad 
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canfocus 



boolean 



<tripnl> 

contains 

any element 
attributes 



false 



the facue. 



If true, this element will be 
given the focua when 
navigating with the cursor 

If false, this element will be* 
ignored when navigating with 
the cursor key p. 
(Note: Thi3 replaces c <att 
when= focus/ :>} 



contained by 

won© 

type default 



The root element of all TrigMk 
documents. It does not have any 
visual appearance . 



contains 

any vitfiJbl© 
any .listener 



contained hy 
_top 



Full screen layer- Bach layer 
manage b its own focus. The 
highest layer with a non-null 
focus element gets keypre&aes 
and events sent to _t*p- 



attributeS 
id 



type 
string 



default 
nana 



The name or ID of thia element, 
Thie identifier is used in the 
target attribute of <throw> and 
<load> elements- If the same ID 
ia used more than once, then tfefc 
last ID loaded is used. 



<group> 



Generic 



container 



of 



other 



1,9 tfcbiruairy 



1 00,95; ; 1g6 I?- Feb- 04 : : 04 -42?) 



19-FEB-2004 16:40 FROM : DUMMETT CQPP 01473660612 



TO: PATENT OFFICE 



P: 53'76 





visible, container 


elements. C&n upea - 

rectangle , 




ont,a,iyied by 


any visile 
any listener 


any con 


fcairter 
default 


attribute t 
type * visiJble 


;ype 






visibXe, container 


Container element that arranges 
Lte children in a grit*. <grid> 
ls purely for layout, Uae 

cgridlists. or <griddata> for 
focua management. Each child le 
placod. in ita cell, with that 
call forming its parent frame - 

i.e. children that J.eav«s w/ ^ «*=■ 
will be the size of thoir 

cell . 


contain* 


contained by 


i any visible 
any listener 


any ca&fca 


default 


attributes 


type 
integer 


none 


The number °f rows in the grid. 
Cannot be zero. If rows is 
supplied and cole is not, then 
the grid is filled column by 
column . i 


cola 


integer 


none 


The number of columns in the 
grid, cannot be zero, if cols 
is supplied and rows is »ot, 
then the grid ±b filled row by 
row. if both rows and cola are 
supplied, then the grid is also 
filled row by row. _ 




iiet Off 
sefni- 




The heights of each row. If 
fewer val^ea are supplied than 
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colon 
separated 
integers 
or *& 




there are rows, the laet value 
is repeated for each extra, row. 
All rows that have * for a, 
roweplit share the available 
space . 


eolaplifc 


soma am 
rowapl it 


* 


The column width equivalent of 
rowsplit . 


all attributes in 
typ&i visible 






Note that clip applies to the 
whole grid, not each cell in 
the grid. 



<grs,dl;j,i3fc> 

visible, container 


Container element that arranges 
its children in a grid, It ia 
also a Ftfdus Manager in that it 
moves an active cell around the 
grid, acrollina the grit? if the 
<jrid is biggor than the frame Of 
this element . Note that both 
rowa and rowsplit, and cola and 
colsplit, mupt be supplied to 
achieve a grid that iB larger 
than the w/h of thie element* 


contains 


contained by 


any vlpihla 
any listener 


any container 


attributes 


type 


default 




lnitrow 


integrer 


0 


The initial row of tho active 
cell. Count from zero* See 
iniccol below. 


initaol 


infceg-er 


0 


The initial column of tho active 
cell. Count from ser©. The £irst 
time the gridliet gets focue, 
this is the cell that ia in turn 
given focus, The hasfiocua 
attribute overrides initrow and 
initcol . 



2,9 F*8>rvinxy 3004 



lQP95:ljS6 9- f ebKQ4: 04 : fr2p 



19-FEB-2004 16:48 FROM : DUMMETT COPP 01473G6B61E 



TO: PATENT OFFICE 



P: 55'7S 



all attributes irt 

<ffxr±d> 








all attributes in 
typ&f vieiJble 






Note that clip is always true 
£or a gridlist. 





Container element chat treats 
its single child, or single 
rowp-worfch of children, ap a 
template for the reeit o£ the 
Cells in the grid. If the 
special variable appears in 
the definition of the child 
template, then, it is replaced 
with the current scroll 
position in the set of values 
defined by the repeatover 
attribute. Only the number of 
children that fit in the grid 
euro used, with the value o£ $$ 
being scrolled as focus is 
moved up and, down the grid. 


contain© 


contained by 


any visible 
any listener 


any crontainer- 


attributes 


type 


default 




rapaatovar 


path . 


No 

def&ul t ■ 
Must be 
supplied. 


Specifies the set of values to 
uae for the $$ variable in the 
child elements. If the 
resource path is a folder, 
then the list of resources 
found in that folder are used 
{in numeric order) for the set 
of values for $$, X£ the 
resource path is a file, then 
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the file 1b treated an 
index £ile that epeciflea a 
list of valuer for $$. 


all attributes 
in 

<gr±d> 








all attributes 
In 

types visible 




i , . 





visible 


Praws an image. 


contains 


contained by 


any list&rx&r 


any canfcsiijzer 


attributes 


type l 


default 




ras (modifiable) 


resource 


none 


The resource path of the P#G 
file. Image 1b a transparent 
blank if res is not auppplied. 


frajmeii 


integer 




The number of frame* (aide by 
side image*) in the FflFG file. 
The image!! width ie therefore 
the real PNG width divided by 
the number of framee. 


index fjnodi liable J 


integer 


1 


The frame number (aountin£ from 
l) to display. 


all attributes in, 
type: visible 






The default for w/h to 
shrink to fit the supplied 
image. If the imaga ±& not 
found, thou w/h default a? 
normal. If w/h a,re supplied, 
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the image is aligned to the top 
left corner. 



<tile> 

visible 


Draws a tiled image. If bonders 
are also supplied, the image is 
tiled by preserving corners g,nd 
edges, tiling these lengthways* 
as neceppary. 


contains • 


contained by 


any listener 


any acmtainer 


attributes 


typo 


default 






path 




The resource path pf the PNG 
file. The tile is transparent 
blank if the res is not 
supplied* 


bdt 


integer 


D 


The chicknGsp of the top 
border. 1£ zero, the tiling has 
no top edge tile. 


Jadl 


integer 


0 


The thickness of the left 
border. It zero, the tiling has 
no left edge tile. 


bdr 


integer 


0 


The thickness of the right 
border. If zero, the tiling haa 
no right edge ti}e, 


bdb 




0 


The thickness of the bottom 
border- If aero, the tiling has 
no bottom edge tile. 


all attributes in 
type* wte-lbjte 
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<text> 

visible 


Draws a text string. Text 
can be ©ingle or multiline, 
scrollable or not, editable 
or not. Text ia drawn with 
device specif io fonts . 


contains 


contained by 


any listener 


any container 


attributes 


type 


default 




rea (modifiable) 


resource 


none 


The resource path, of the 
text string to display 
(initially if editable). A 
transparent blanK: ip drawn 
if not supplied. 


font 


£ixed 
a or if 
sanserif 
system 


serif 


Device specifics font. 


size 


small 

medium 

large 




Device specific size Should 
map to 9pt, l2£t and ISpt 
respectively* 


weight 


plain 
bold 


plain 


Device specific weight for 
the font. 


Slant 


plaiix 

italic 


plain 


Device apecific weight Cor 
the font • 


align 


left 
centre 
center 
right 


left 


The horizontal alignment Of 
the text string ins ids the 
xramo of the text box. There 
is no vertical alignment 
controls use the y attribute 
to control tlae tejsic dda 
position instead- 


color, colour 


colour 


#ff000000 
(black) 


The dolour of the text. If 
translucent alpha ie not 
pupported, the alpha 
oomponent ie rounded up to 
full opacity. 
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fxcolcr, faccolour 
(modifiable) 


oolour 


§00000000 


The colour of the text: 
effect. The default: text 
affect is a, glow background- 


aoatiline 


jbooleajn 




If falsa # the string ie 
drawn on a single line- The 
wi 4th o £ t hi s el ©mont will 
default to the length 
required to exactly fit the 
ptring. 

If true, the string will be 
drawn on multiple lines* The 
width will default to be the 
Bame as the parent element. 
The height will default to 
the height required to 
exactly fit the number of 
lines for the string. 


aerollabla 


boolean 




If true, the view of the 
string can be scrolled 
(horizontally for single 
line, vertically for 
multiline) when this element 
has the focus. Focus Lb 
released when the end or 
begixuilng of the string is 
reached,, or if a cursor key 
is pressed in the non- 
sc^olling direction. 


editable 


resource 
path to 
wri cable 
resource 




If supplied, this element ip 
an editable text box. Text 
editing is drawn in a device' 
specific way# and may 
involve pressing select to 
activate text editing. The 
edited value of the string 
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is stored in the resource 
path BupplS,eci. ay taxe 
attribute. 


all attributes in 
type? visible 










< throw* 

listener 


Thrown an event* Event s can be 
a cut to other parts the 
content tree or to an actor. 


contains 


con.tain.ed by 


<param> 


any visible 


attribute^ 


type 


default 






evewt 
name and 
optional 
parameter 
value 


none 


The event to lieten for. If a 
parameter value ip supplied} in 
square brackets U , then tJaia 
will only trigger when the 
<&vent with that parameter value 
is received, E -H- = 
when>--" keypress L^pfeiscscj 
triggers on the keypress event 
when the parameter value is 
•^select' 


event 


event 
name 


none 


The name of the event to throw- 
X£ this ia an Actor event, it 
will automatically be pejat to 
the relevant Actor , regardless 
of the specified target- Ubo 
square brackets to specify aji 
ajionymoua parameter value to 
accompany this event. Use 
<param> children to apociSy 
named parameters for thie 
| event - 
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IE the event if* the ^opus' 
event, then this will cause the 
foous to move tp tho target 
element (within the layer of 
the target e lament) . 


tstfcpafc 


element 
ID 


_top 


The element IP of the element 
to send this event to- if net 
supplied then _top is used. If 
the event is an Acfcor event, 
this attribute is ignored. 




boolean 


false 


If true, the event propagation 
will atop at this element* Wo 
further listener^ will trigger 
on the incoming event after 
this element. 




<att> 

listener 


Modifies an attribute of its 
parent visible when ©witched 
on, <att> ie switched on by the 
event apecified in the when 
attribute. It is switched off 
by the ' I ' version of the 
event. X£ several <atfc>» modify 
the same parent attribute, the 
last <att> that is switched on 
wine . 


contains 


contained by 




any visible. 


attributes 


type 


default 




vftion 


event 
flfljne and 
OpWonal 
parameter 
value 




The event to listen for. If a 
parameter value is supplied in 
square bracket Q [] , then thip 
will only switch on when the 
event with that parameter value 
is received* E»g* : 
when^keypreBS [ jaelecfc] " 
triggers on the keypress event 
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when the parameter value is 


name 


attribute 
name 


none 


The name of the attribute in 
the parent visible to modify. 
The attribute must bo 
modifiable "^s indicated in the 
attribute boxes in thia spec* 


value 


&ame aua 
attribute 
being 
modified 


none 


The new value for the named 
attribute of the parent 
visible, 

Use the ©-symbol to reference 
the value q£ a named parameter 
of the incoming event. 


consume 


boolean 


false 


I£ true, the event propagation 
will Htop at this element. STo 
further listeners? will trigger 
on the incoming event affcer 
this element. 



<anim> 

listener 


Continuously modifies an 
attribute of its parent 
Visible while switched on- 
The animation is started by 
the event, and restarted 
every fcimo the event arrives 
subsequent ly > The 
modi fixation (whercsvor the 
animation baa got to) is 
switched off when the s J ' 
version of the ©vent arrives. 


contains 


contained by 




any visible 


attributes 


type 


default 




when 


event name 
and Optional 
parameter 
value 


none 


The event to listen for. If a 
parameter value is supplied 
in square brackets [] , then 
chip will only switch on when 
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the event with that parameter 
value is received. E.g.: 
wherin" keypress [_gelecfc] " 
triggers on the keypress 
event when the parameter 
value is % select' 


naiw-e 


attribute 
jxame 


none 


The name of the attribute in 
the parent visible to modify. 
The attribute must be 
modifiable ae indicated in 
the attribute bonces in this 
apec. 


3 tart value 


eaiae as 
attribute 

modified 


jione 


The value to use at the fctart 
of the animation. If not 
supplied, the current value 
ia used. The current value 
depends on all previous 
listener elements that modify 
the same attribute and the 
value specified by the parent 
visible itself . 


andvalu© 


same as 
attribute 
Jbeingr 
.modified 


none 


The value to use at the end 
of the animation- Th±B value 
is reached at the time 
specified by the duration 
attribute. If not supplied, 
■the current value of the 
attribute- ia used in the same 
way as startvalue above , 


duration 


.i.nfcegrer- 
number of 
mlXli&ecands 


300 


The length of time taken to 
animate the named attribute 
from atartvalue to endvalufe 
ones, Note this is not the 
total duraction of the 
animation which can be 
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calculated by multiplying the 
number of repeats by this 
duration. 


repeat 


integer 


0 


<The number of time* to repeat 
the animation after the first 
time through, i.e. setting it 
to 1 will result in the 
animation being played twice. 


borate a 


boolean 


false 


If true, the animation will 
play backwards on alternate 
repeats . 


garaiet 


boolean 


depends,.* 


If true, the animation will 
hold the endvalue ae the 
modification until switched 
off by the ' 1 ' event . 
If false, the animation will 
revert to tlio startvalue at 
the end of the animation and 
hold that value until the 
animation is switched off, 
The default depends whether 
the event is a normal event 
or a M ' version of an event. 
If the event is nerval, the 
default ii3 true- If the event 
is a M' event, the default 
is false - 


consume 


boolean 




If true, the event 
propagation will stop at thie 
element. No further listeners 
will trigger on the incoming 
event after this element. 
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<load> 

listener 


Loads some new content; into the 
supplied target element. 


contains 




<paxram> 


any visible 


attributes 


type 


default 






©vent 
name and 
qpfcionaZ 
parameter 
value 




Tho event to listen £or- X£ a 
parameter value is supplied in 
equate brackets [3 , then thio 
will only trigger when the 
event with that parameter value 
is* received- 33 *g* a 
when*" keypress [_gelect] w 
triggers on the keypress event 
when the parameter value is 
*_eslact' 




resource 
path 


none 


The resource path ©£ the trigml 
file to load. 


target: 


element 
ZD 




The element ID to replace the 
children o£„ 


consume 


boolean 


.false 


If true, the event propagation 
will atop at this element* No 
further listeners will trigger 
on the incoming event after 
chits element. 



< include > 


Xnlinop the specified trigml 
file. The trigtnl in the file ia 
treated ae if it had been 
originally declared in place of 
thie < include > element. 


contains 


contained by 


<param> 


any element 


attributes 


type 


default 




res 


resource 
path 


none 


The resource path of the trigml 
file to include- 
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<param> 


Supplies a parameter name and 
value to a <load>, <incluKje> ox 
<throw> element. 


contains 


contained by 




*load> 
<inelud<33- 
<tlirow> 


attribute© 


type 


default 




name 


parameter 
name 




The mme of the parameter. 
The $ -symbol is used to 
reference tile parameter When 
need in a <load> or <i;ftclude>. 
The ©-symbol is UBed to 
reference the parameter when 
used with an event. 


value 


value 


none 


The value of the parameter. 


value £roir> 


resource 
pAtli 


none 


The resource path of a file to 
read the contents of to obtain 
the value of this parameter. 



<aetvar> 

listener 


Sets a variable . The variable can 
only used when loading new content* 
If <eetvar> triggers on the * entry' 
event, the variable cannot be used 
until the next <load> tag is used. 


contains 


contained by 


<pax*am> 


any visible 


attributes 


typo 


default 




when 


event 
2iome and 
optional 
parameter 
volute 


none 


The event to listen for „ If a 
parameter value is supplied in 
square brackets [] r then this will 
only trigger when the event with 
that parameter value is received 
K % g f * when- " kcyp re 3 p [^Select] * 
triggers on the keypress event when 
the parameter value is ^delect' 


nanje 


variable 


none 


The name of tho variable. 
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value 


value 


none 


The value to put in the variable. 
The variable can be referenced with 
the $- symbol in eutoeeguent ^loads- 
actions. 


eon mm© 


jboo2ean 


false 


If true, the event propagation will 
stop at this element. No further 
listeners will trigger on the 
incoming event after this element* 




<paiatif > 

confcainer, visible 


Only paints its content a if the 
specified resource exists or the 
path is valid- The contents are 
still in the tree, and still respond 
to events, however , none o£ the 
content© are painted if the 
condition is not met. <:paintif> can 
be used in place of group - 


contains 


contained by 


atxy visible 
any listener 


any element 


attributes 


type 


default 






resource 
path 


none 


The resource path to test for the 
GxiptonoG of . 


iavalid 


resource 
pafc& 


none 


The resource path to te^t the 
validity (as a resource path) of. 
Note thif* Kill not actually cheek if 
the file exists, merely whether or 
not the path As a valid path. This 
is useful for testing whether $5 is 
in range or not- 



<ticfcsr> 

visible 


Scrolls a series of items onto, 
then off, the frame of this 
element. The visible child element 
of <ticker> ia used as a template 
for each item- Bach item is 
scrolled on from below the element 
up into a centre- left -aligned 


contains 


contained by 


any listener 
gny one 
visi&le 


any container 
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position The item is then paused 
before scrolling it off to the 
left. Use the* $$ variable in. the 
template to vary the item on each 
scroll past. The list is restarted 
at the top when the last item has 
been scrolled past. 


attributes 


Lypo 


default 




repeatovar 


resource 
path 


Must he 
supplied * 


Specifies the pet of values to use 
for the $$ variable in the child 
elements, If the resource path is 
a folder, then the list of 
resources found in that folder are 
used (in numeric orelter) for the 
aet of values for If tho 
resource path is a file, then the 
file is treated as att, index file 
that specifier a list of values 
Eor $$. 


all 

attributes in 
typmz v£a£Jbl& 









<hatt&rylevel> 

visible 


Draws the battery level ueiing the 
supplied image as a raulti- framed 
itqage. The current value of the 
battery level is mapped onto the 
proportional frame number* 


contains 


contained by 


| any listener 


any container 


attributes 


typo 


default 




res (modiXi&blt 


resource 
path 


none 


The resource path, of the P^G file 
that hold© all the states of the 
battery level . 




Integer 


1 


The number of frames (side by aide 
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images) in tho PNG file. The image 
width is therefore the real ENG 
width divided by the number of 
frames . The frame that is 
displayed depends on the current 
battery level. 


all attributes 
in 

fcype: vinifrZe 






rna default for w/h ia to shrink 
to fit the supplied imago, if the 
image ia not found f than w/h 
default as normal. If w/h are 
supplied, the image is aligned to 
the top left Corner, 



signals tr*ngth> 

visible 


Draws the signal strength level 
using the supplied image as a 


contains 


contained by 


multi- framed image. The current 
value of the signal strength level 
is mapped onto tho proportional 
frame number . 


any listener 


any container "~ 


attributes 


type 


default 




res (madifiahlt 


resource 
path 


none 


The resource path of the PNG file 
that holds all the atatee of the 
signal strength level. 




integer 




Tho number of frames Tside by side 
images) in the PftfG file, The image 
width iss therefore the real PNG 
width divided by the number of 
frames. The frame that is 
displayed depends on the current 
signal strength level. 


all attribute^ 
in 






The default for w/h is to shrink 
to fit tho supplied image* If the 
image not found, then w/h 
default as normal. If w/h are 
supplied, the image is aligned to 
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tile top left corner. 



<phones fcatius > 


Draws a row of phone status 
icons . The icons are packed 
together, and are drawn, left to 
right, in the order specified in 
the include attribute. Use a 
blank images in order to reserve 
a apace for an icon that is 
currently not visible. 


contains 


contained by 


any listener 


any container 


attributes 


type 


default 




(modlflabli 


resource 
path 


nowe 


The root folder for the 
collection of icon images. For 
each capability speqified by the 
include attribute, this element 
will look for a folder of the 
same name- Within that folder P 
this element will look far an 
image with a name equal to the 
current value of that 
capability. 


ittaludfi 


list of 
&£tni -colon 
separated 

capability 
names 


none 


The names the status icons to 
display- Bach name ie a 
capability and should have a 
folder under the root folder 
specified by the rep attribute- 


all attribute^ 
in 

type: visible 
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